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(57)Abstract: 

PURPOSE: To prevent the orientation controlling ability 
of an oriented film and the adhesive strength of a spacer 
from being degraded. 

CONSTITUTION: In a liquid crystal display device 
interposed between the oriented films 5, 6 of substrates 
1, 2 by scattering spacers 9 coated with an adhesive 
layer 10 on the surface by a wet scattering method 
using an alcoholic solvent, the quantity of the alcoholic 
solvent contained in the adhesive layer 10 is made small 
and the adhesive strength of the adhesive layer 10 is not 
degraded since the thickness of the adhesive layer 10 is 
controlled to 0.05-0.1 |im. Then the orientation 
controlling ability of the oriented films 5, 6 and the 
sticking ability of the spacer are prevented from being 
degraded.. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The liquid crystal display characterized by setting thickness of said adhesives layer to 
0.05 0.1 micrometers in the liquid crystal display which enclosed liquid crystal among said both 
substrates in the inside of lamination and this sealant through the sealant in the condition of 
having made the spacer covered with the adhesives layer in the meantime in two substrates with 
which the electrode for a display and the orientation film were prepared in the field which carries 
out phase opposite , respectively intervening . 

[Claim 2] A sealant is minded in the condition of having made the spacer covered with the adhesives 
layer in the meantime in two substrates with which the electrode for a display and the orientation 
film were prepared in the field which carries out phase opposite, respectively intervening. 
Lamination, In the manufacture approach of the liquid crystal display which enclosed liquid crystal 
among said both substrates in the inside of this sealant The manufacture approach of the hquid 
crystal display which sets thickness of said adhesives layer to 0,05 0.1 micrometers, and is 
characterized by sprinkling said spacer covered with this adhesives layer by the wet sprinkling 
method, and making it make it intervene between said both orientation film. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial AppUcation] This invention relates to a liquid crystal display and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] There are some which enclosed liquid crystal between lamination and 
both the substrates in the inside of this sealant through the sealant in the condition of having made 
the spacer covered with the adhesives layer in the meantime in two substrates with which the 
electrode for a display and the orientation film were prepared in the field which carries out phase 
opposite as a conventional hquid crystal display, respectively intervening. In this case, a spacer is 
for consisting of particles, such as glass of a fixed dimension, and resin, keeping spacing of both 
substrates constant with a sufficient precision, and making display quality of hquid crystal uniform. 
Moreover, an adhesives layer is for making it a spacer not move, even if it fixes to the field where 
the orientation film of both substrates carries out phase opposite of the spacer and receives external 
force. 

[0003] By the way, in order to make a spacer intervene among both substrates, generally the, 
approach which sprinkles a spacer on the top face of the orientation film of one substrate, and it is 
made to distribute is adopted. Moreover, there are the dry type sprinkling method which sprinkles 
only a spacer directly fi-om a nozzle, and the wet sprinkling method which sprinkles a nozzle to a 
spacer with a solvent in the approach of sprinkhng a spacer, and, generally the wet sprinkUng 
method with the svifficient homogeneity of distribution is adopted. Although chlorofluocarbon was 
used as a solvent and the spacer was sprinkled with chlorofluocarbon from the nozzle by the 
conventional wet sprinkling method, only the spacer was sprinkled on the top face of the orientation 
film of one substrate by evaporating, before chlorofluocarbon arrives at the top face of the 
orientation fihn of one substrate. However, alcoholic system solvents, such as isopropyl alcohol and 
ethyl alcohol, are instead increasingly used by fluorine regulation in recent years. 
[0004] 
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[Problem(s) to be Solved by the Invention] However, when the solvent of the wet sprinkling method 
was replaced with the alcohohc system solvent from chlorofluocarbon, it became clear by 
chlorofluocarbon that a problem and the following problems which did not become arose. When 
thickness of the adhesives layer of a spacer is made thicker than 0.1 micrometers, one Since an 
adhesives layer absorbs an alcoholic system solvent and tends to swell it, if an alcoholic system 
solvent contains so much in an adhesives layer and the orientation film is contacted in this 
condition The alcohohc system solvent contained in the adhesives layer acted on the orientation 
film, the orientation restraining force of the orientation film declined, and it became clear that 
display quality may be spoiled, it became clear that the fixing force of the spacer which be the object 
of adhesives layer original decline , a spacer moved , a poor gap be caused , and display quality may 
be spoil although the alcohohc system solvent contain in an adhesives layer become little and do not 
reduce the orientation restraining force of the orientation film when another make thickness of the 
adhesives layer of a spacer thinner than 0.05 micrometers . The object of this invention is to offer 
the Uquid crystal display the orientation restraining force of the orientation film can be prevented 
from falling, and the fixing force of a spacer can be prevented from falling, and its manufacture 
approach. 
[0005] 

[Means for Solving the Problem] Invention according to claim 1 sets thickness of said adhesives 
layer to 0.05 0.1 micrometers in the liquid crystal display which enclosed liquid crystal among said 
both substrates in the inside of lamination and this sealant through the sealant in the condition of 
having made the spacer covered with the adhesives layer in the meantime in two substrates with 
which the electrode for a display and the orientation film were prepared in the field which carries 
out phase opposite, respectively intervening. Invention according to claim 2 minds a sealant in the 
condition of having made the spacer covered with the adhesives layer in the meantime in two 
substrates with which the electrode for a display and the orientation film were prepared in the field 
which carries out phase opposite, respectively intervening. Lamination, Thickness of said adhesives 
layer is set to 0.05 0.1 micrometers, said spacer covered with this adhesives layer is sprinkled by 
the wet sprinkhng method, and it is made to make it intervene between said both orientation film 
in the manufacture approach of the liquid crystal display which enclosed Uquid crystal among said 
both substrates in the inside of this sealant. 
[0006] 

[Function] Since thickness of the adhesives layer which has covered the front face of a spacer is set 
to 0.05-0.1 micrometers according to this invention, the orientation restraining force of the 
orientation film can be prevented from falling, and the fixing force of a spacer can be prevented 
from falling. 
[0007] 

[Example] Hereafter, with reference to drawing 1 , the example of the liquid crystal display by this 
invention is explained. This hquid crystal display is equipped with the bottom substrate 1 and the 
upside substrate 2 which consist of resin, such as a polyethylene terephthalate and polyether ape 
phone and polyimide. In addition, both the substrates 1 and 2 may not be limited to resin, but may 
be glass etc. The orientation film 5 and 6 which consists of electrodes 3 and 4 for a display, 
polyimide, etc., respectively is formed in the field as for which these substrates 1 and 2 carry out 
phase opposite. Both the substrates 1 and 2 are stuck through the sealant 7 which consists of an 
epoxy resin etc., a liquid crystal enclosure field is formed inside a sealant 7 by this, and hquid 
crystal 8 is enclosed with this liquid crystal enclosure field. Moreover, between the orientation film 
5 of both the substrates 1 and 2, and 6, the spacer 9 which consists of particles, such as glass of a 
fixed dimension and resin, intervenes. This spacer 9 is for keeping spacing of both the substrates 1 
and 2 constant with a sufficient precision, and making display quality of liquid crystal 8 uniform. 
[0008] The adhesives layer 10 formed in the front face of a spacer 9 with acrylic adhesives is covered 
over the whole at the beginning. The thickness of the adhesives layer 10 is 0.05-0.1 micrometers. 
And when the adhesives layer 10 in the orientation film 5 and 6 of both the substrates 1 and 2 and 
the part which counters, respectively can apply heat and a pressure and flows and escapes so that it 
may explain later When the spacer 9 in these parts is exposed, it is contacted on the front face of the 
orientation film 5 and 6 of both the substrates 1 and 2 and the adhesives layer 10 which flowed after 
this and escaped gets cold and solidifies, the spacer 9 has fixed through this adhesives layer 10 on 
the front face of the orientation film 5 and 6 of both the substrates 1 and 2. 

[0009] Next, it explains, referring to drawing 2 - drawing 5 in order about the example of the 
manufacture approach of this liquid crystal display. First, as shown in drawing 2 , the bottom base 
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film [ long picture / for forming many bottom substrates 1 ] 24 is prepared, and pattern formation of 
the lower electrode 3 for a display which becomes the top face of this bottom base film 24 from ITO 
etc. is carried out. Next, after applying and calcinating an orientation agent in the predetermined 
part of the top face of the bottom base film 24 containing the lower electrode 3 for a display, the 
lower orientation film 5 is formed in it by performing predetermined orientation processing. 
[0010] Next, as shown in drawing 3 , the spacer 9 covered with the adhesives layer 10 with a 
thickness of 0.05 0.1 micrometers in the fi-ont face is sprinkled by the wet sprinkling method on the 
top face of the lower orientation film 5. That is, a solvent is made to mix the spacer 9 (to care about 
this hereafter, since it may only be called a spacer 9.) first covered with the adhesives layer 10 in 
the front face. As a solvent at this time, what mixed the simple substances of alcoholic system 
solutions, such as isopropyl alcohol and ethyl alcohol, those mixed liquor, or pure water in the 
simple substances or those mixed liquor of that alcoholic system solution is used. Next, a spacer 9 is 
sprinkled on the front face of the lower orientation film 5 with a solvent using a spray etc. At this 
time, a solvent evaporates, before reaching the orientation film 5, and only a spacer 9 reaches and it 
is distributed by the front face of the lower orientation film 5. 

[OOll] Next, as shown in drawing 4 , the upside base film [ long picture / for forming many upside 
substrates 2 ] 25 is prepared, and this upside base film 25 is arranged according to the upper part 
location of the bottom base film 24. In addition, predetermined pretreatment is performed to the 
underside of the upside base film 25. That is, pattern formation of the upper electrode 4 for a 
display which consists of ITO etc. is carried out to the underside of the upside base film 25. 
Moreover, after applying and calcinating an orientation agent, the upper orientation film 6 is 
formed in the predetermined part of the imderside of the upside base film 25 containing the upper 
electrode 4 for a display by performing predetermined orientation processing. Moreover, the sealant 
7 which has a liquid crystal inlet (not shown) is formed in the underside of the upside base film 25 
in the perimeter of the upper orientation film 6 of printing etc. Furthermore, the slit- like opening 26 
is formed in the upside base film 25 in each ** of many liquid crystal cell formation fields. 
[0012] Next, if both the base films 24 and 25 are stuck through sealant 7 grade, it will be in the 
condition that it is shown in drawing 5 . That is, if thermocompression bonding is carried out from 
vertical both sides, both the base films 24 and 25 will be stuck through a sealant 7. Moreover, when 
the adhesives layer 10 in the orientation film 5 and 6 of both the substrates 1 and 2 and the part 
which counters, respectively can apply heat and a pressure and flows and escapes When the spacer 
9 in these parts is exposed, it is contacted on the front face of the orientation film 5 and 6 of both the 
substrates 1 and 2 and the adhesives layer 10 which flowed after this and escaped gets cold and 
sohdifies, a spacer 9 fixes through this adhesives layer 10 on the front face of the orientation film 5 
and 6 of both the substrates 1 and 2. 

[0013] Next, it divides to the piece of an individual of each liquid crystal cell by cutting both the 
base films 24 and 25 in the part of the right edge of the opening 26 in drawing 5 etc. Next, liquid 
crystal 8 is poured in through the liquid crystal inlet formed in the sealant 7, and, subsequently a 
liquid crystal inlet is closed with a sealing agent (not shown). In this way, the liquid crystal display 
of this example is manufactured. 

[0014] Thus, since thickness of the adhesives layer 10 which has covered the front face of a spacer 9 
with this example is set to 0.1 micrometers or less, it becomes little, and the orientation restraining 
force of the orientation film 5 and 6 does not decUne with a solvent, as a result the solvent contained 
in the adhesives layer 10 cannot have a disadvantage crack of display quality. Moreover, since 
thickness of the adhesives layer 10 is set to 0.05 micrometers or more, the fixing force of the spacer 
which is the object of adhesives layer 10 original does not decline, spacing between both the 
substrates 1 and 2 is kept constant with a sufficient precision by this, as a result display quality 
cannot have a disadvantage crack, 
[0015] 

[Effect of the Invention] Since thickness of the adhesives layer which has covered the front face of a 
spacer is set to 0.05-0.1 micrometers according to this invention as explained above, the orientation 
restraining force of the orientation film can be prevented from falling, the fixing force of a spacer 
can be prevented from falling, as a result display quaUty cannot have a disadvantage crack. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l1 The sectional view of the liquid crystal display in the example of this invention. 




[Drawing 2l The sectional view in the condition of having formed the electrode for a display, and the 
orientation fUm in the top face of a bottom base film on the occasion of manufacture of this liquid 
crystal display. 

[Drawing 3l The sectional view in the condition of having made the front face of the orientation film 
distributing the spacer with which the adhesives layer was covered by the front face on the occasion 
of manufacture of this liquid crystal display. 

[Drawing 4l The sectional view in the condition of having arranged the upside base film which 
performed predetermined pretreatment to the underside above a bottom base film on the occasion of 
manufacture of this liquid crystal display. 

[Drawing 5l The sectional view in the condition of sticking both base films through the sealant etc. 
on the occasion of manufacture of this liquid crystal display. 
[Description of Notations] 

1 Bottom Substrate 

2 Upside Substrate 

3 Four Electrode for a display 
5 Six Orientation film 

7 Sealant 

8 Liquid Crystal 

9 Spacer 

10 Adhesives Layer 
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